Laryngotracheal reconstruction with porous titanium in rabbits: are vascular carriers and mucosal grafts really necessary?
Laryngotracheal reconstruction requires a supportive structure with a mucosal lining, which needs a vascular supply in order to regenerate properly. We investigated the necessity of a vascular carrier and mucosal graft when using porous titanium for laryngotracheal reconstruction. Surgical defects of the laryngotracheal complex in 22 rabbits were reconstructed with: (a) porous titanium implanted on a vascularized fascia combined with a buccal mucosal graft (first stage) before transposing to the neck area (second stage); (b) porous titanium implanted on a vascularized fascia (first stage) combined with a mucosal graft (second stage); (c) porous titanium on a pedicled fascia flap; and (d) porous titanium alone. The grafts were tolerated well. Re-epithelialization occurred in all groups. Normal mucosa with a submucosal layer containing vital cells was noted using the titanium implants. Blood vessels were grown in the pores of the titanium scaffold to supply the overlying mucosa. The scaffold was well integrated in the adjacent tracheal cartilage and surrounding tissues, except in the two cases that showed titanium displacement. Inflammation and granulation formation were seen in most rabbits in groups III and IV, initiated probably by the use of buccal mucosal grafts. Reconstruction of a rabbit's trachea using composites of porous titanium, mucosal grafts and a fascia flap is feasible. Titanium seems to meet the requirements needed for closing a small defect of the tracheal wall and allows for re-epithelialization. For larger defects, a vascular carrier with a mucosal graft is probably indispensable to ensure the process of re-epithelialization.